Functional analysis of the Zygosaccharomyces rouxii Fps1p homologue.
The osmotolerant yeast Zygosaccharomyces rouxii accumulates the polyols glycerol and D-arabitol intracellularly in response to hyperosmotic stress, but the membrane transport proteins regulating polyol accumulation have not been studied. We have cloned and characterized a FPS1 homologue in Z. rouxii NRRL Y2547, and its sequence revealed a 2709 bp open reading frame encoding a peptide of 692 deduced amino acids with 56.9% identity to the Saccharomyces cerevisiae Fps1p. The role of this putative membrane channel protein in polyol accumulation and release during osmoregulation was investigated. The Z. rouxii FPS1 (ZrFPS1) complemented the S. cerevisiae fps1Delta growth defect and glycerol release upon hypo-osmotic shock. Deletion of ZrFPS1 did not affect growth on glycerol as sole carbon source, suggesting that other transport proteins are involved in the uptake of glycerol. However, mutants lacking ZrFPS1 exhibited a significant decrease in glycerol and D-arabitol efflux and poor growth during hypo-osmotic conditions, suggesting that ZrFPS1 might be involved in D-arabitol transport in addition to glycerol. This is the first demonstration of a yeast gene that affects D-arabitol transport. The full-length ZrFPS1 gene sequence including upstream promoter has been deposited in the public database under Accession No. AY488133.